Preliminary results on KUV 02464+3239, a pulsating DA white dwarf are presented. Located near the red edge of the DAV instability strip, KUV 02464+3239 shows large amplitude and long period pulsation modes. Up to now only one mode was known from a 50-minute-long light curve. Our more extended observations allowed the identification of three additional frequencies. The presence of previously known harmonics were confirmed and weak subharmonics are also noticeable at some parts of the light curve. This suggests the dominance of nonlinear pulsation effects from time to time.
Introduction
KUV 02464+3239 (WD 0246+326, V = 15.8) was discovered to be a luminosity variable DA white dwarf by Fontaine et al. (2001) in 1999. Based on their 50-minute-long observation (hereafter CFHT data) they had found that the star's Fourier spectrum was dominated by a large amplitude peak at ∼832s. The non-sinusoidal shape of the light curve, and its similarity to GD 154's, were obvious. Accordingly, the harmonics of the mean peak were also present. Up to now, only these results on KUV 02464+3239 have been published.
As DAV stars cool, their convective zones deepen and more and more modes are driven. Towards the red edge of the DAV instability strip, besides the general trend of increasing pulsation periods and amplitudes with decreasing temperature, we see more complex light curves. Amplitude variations, non-sinusoidal light curves and Fourier spectra with harmonics and linear combinations of frequencies are common. These features show that the nonlinear pulsation effects become more dominant (Dolez et al. 2006 and references therein) . The presence of subharmonics could be a sign of the route to chaos (Goupil, Auvergne & Baglin 1988; Vauclair et al. 1989 ).
Observations and data reduction
Preliminary results of our first observations -5 nights (12 hours) over 20 days interval -are presented here. The observations were obtained in white light at Piszkéstető, the mountain station of Konkoly Observatory, with a Princeton Instruments VersArray:1300B CCD camera attached to the ⋆ e-mail: bognar@konkoly.hu (Kolláth 1990; Csubry & Kolláth 2004 ). MuFrAn provides efficient tools for frequency determination with its standard analyzer applications (FFT, DFT, linear and nonlinear fitting options) and graphics display routines. The program handles unequally spaced and gapped observational data.
Frequency analysis
In accordance with its position near the red edge of the DAV instability strip, KUV 02464+3239 (T ef f = 11290K, log g = 8.08, Fontaine et al. 2001) shows large amplitude and long period pulsation modes. The whole light curve is plotted in Fig. 1 The Fourier spectrum derived from the whole light curve, the spectral window and the consecutive prewhitening steps are given in Fig. 2 . The spectral window has a rather complex structure because of data gaps. The final window function of our complete observations will differ from this preliminary one's. The strong aliasing renders the identification of close frequencies like f 1 and f 2 more difficult, however, the structure of the spectrum around 104 c/d clearly shows the presence of two frequencies. The dashed line in the last panel indicates the significance level at signal-to-noise ratio of ∼4.0. Peaks below this level are considered not to be intrinsic to the star. Table 2 together with the CFHT data. Our analysis shows that large amplitude peaks can be found in a relatively small frequency range between 96 and 104 c/d. Considering the period values of f 1 , f 2 and the CFHT data, a triplet structure is also possible, however, the relative amplitudes of the components change from time to time.
Period and amplitude values are given in
We analysed separately the two parts of the light curve where alternating smaller and larger maxima were observed. The Fourier spectra derived from these segments of the light curve and the successive prewhitening steps are given in Fig. 3 . These spectra are dominated by a mode near f 1 or Fig. 2 Frequency analysis of the whole data set. The panels show the successive prewhitening steps (from top to bottom); the window function is given in the insert. The dashed line corresponds to the significance level at signal-to-noise ratio of ∼4.0. f 3 and their second harmonics. Further harmonics and subharmonics are also noticeable with smaller amplitudes. This structure of the spectra reveals that the dynamics of the star is dominated by nonlinear processes. The subharmonics can be interpreted as a possible signature of the star's evolution towards a chaotic behaviour throught a cascade of period doubling bifurcations (Goupil et al. 1988; Vauclair et al. 1989) . GD 154, a photometric twin of KUV 02464+3239, has a Fourier spectrum with similar structure (Robinson et al. 1978) . The DAV star G191-16 (Vauclair et al. 1989 ) and, from another spectral type, the pulsating DB white dwarf PG 1351+489 (Goupil et al. 1988 ) also show alternation of small and large peaks in their light curve from time to time. Accordingly, the presence of harmonics and subharmonics are also identified in their Fourier spectra.
Conclusion
Our preliminary results on the DAV type white dwarf KUV 02464+3239 disclosed its remarkable behaviour. The properties of the pulsation change on a few hours time scale; harmonics and subharmonics dominate the Fourier spectrum of the light curve at certain times, while there are intervals when these phenomena disappear. These features show the importance of nonlinear effects. The presence of subharmonics suggests that the star undergoes period doubling bifurcations. This could be a sign of the system's evolution toward chaos (Goupil et al. 1988; Vauclair et al. 1989) .
Further observations are under analysis from the 2006-07 observing season. These data will help us to determine the pulsation frequencies more accurately, with special regard to nonlinear phenomena.
